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architecture, the palace of the abstract gains by its
foundation in the concrete.

There are three main ways in which the study of physics
may and does profoundly influence the development of
engineering.   The first is when a knowledge of physics
determines the immediate creative work of the engineer.
Inventions are made by men who are able to bring that
kind of knowledge to bear on the solution of a practical
problem.   Here I use the word invention in its widest
sense.   It may be an invention of the distinctive sort that
opens the way to a new world of industrial usage, or it
may be no more than a minor feature of design which
increases the efficacy of an already common appliance, a
product such as comes from the continued application of
the trained critical sense of the engineer to the results of
his experience, when that sense has been sharpened by
the habit of giving the results of experience a scientific
interpretation.    Or it may be anything between these
extremes : in all inventions and designs there is room for
the application of physical science, and in most inventions
and designs you find it has been operative.   That is one of
the three chief ways in which physics affects engineering.
Another way is when the physicist himself makes an
advance in the principles of his science of such a nature
as to illuminate the operations of the engineer, syste-
matizing what before was haphazard and vague, clarify-
ing the ideas and directing the efforts of the practical
man, sometimes by showing him what is impossible, some-
times by revealing possibilities that are not yet fully
explored.   It is mainly by such steps that the theory of
engineering progresses.

Under this head also we may class the service that
physics does to engineering when it devises methods of
exact testing and supplies instruments for that, or when
it prescribes units and establishes standards which are